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claims 24-47 added 

17. The self-lubricating expansion mandrel of claim 12, wherein the solid lubricant retained in the 
plurality of troughs formed in a textured pattern comprises a thermo-sprayed coating. 

1 8. The self-lubricating expansion mandrel of claim 12, wherein the depth of the plurality of troughs 
formed in a textured pattern is in a range of between about 50 and 150 microns. 

19. A self-lubricating expansion mandrel for expanding a tubular member, comprising: 
3 housing including a tapered outer surface; 

one or more grooves formed in the tapered outer surface; and 
a grease supply chamber in the housing; 

a conduit from the grease supply chamber to one or more of the grooves; and 
means for forcing grease from the grease supply chamber trough the conduit to one or more of the 
grooves. 

20. The self-tubricating expansion mandrel of claim 19, wherein the one or more grooves comprise 
circumferential grooves. 

2 1 . The self-lubricating expansion mandrel of claim 1 9, wherein file grooves comprise axial grooves. 

22. The self-hibricating expansion mandrel of claim 19, wherein the grooves comprise a pattern of 
grooves with both an axial and a circumferential component 

23. The self-lubricating expansion mandrel of claim 22, wherein the pattern of grooves comprises a 
textured surface. 

24. A self-lubricating expansion mandrel for expanding a tubular member, comprising: 
a housing including a tapered outer surface; 

one or more grooves formed in the tapered outer surface; and 
solid lubricant retained in one or more of the grooves; 
wherein the grooves comprise circumferential grooves. 

25/ A self-lubricating expansion mandrel for expanding a tubular member, comprising: 
a housing including a tapered outer surface; 
one or more grooves formed in the tapered outer surface; and 
solid lubricant retained m one or more of the grooves; 
wherein the grooves comprise axial grooves. 

26. A self-lubricating expansion mandrel for expanding a tubular member, comprising: 
a housing including a tapered outer surface; 

one or more grooves formed in the tapered outer surface; and 
solid lubricant retained in one or more of the grooves; 

wherein the grooves comprise a pattern of grooves with both an axial and a circumferential component 

27. A self-lubricating expansion mandrel for expanding a tubular member, comprising: 
a housing including a tapered outer surface; 

one or more grooves .formed in the tapered outer surface; and 
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solid lubricant retained in one or more of fee grooves; 
wherein the pattern of grooves comprises a textured surface. 

28. A self-lubricating expansion mandrel for expanding a tubular member, comprising: 
a housing including a tapered outer surface; 

one or more grooves formed in the tapered outer surface; and 

solid lubricant retained in one or more of fee grooves; 

wherein the depth of the grooves is in a range of between about 1 and 4 microns. 

29. A self-lubricating expansion mandrel for expanding a tubular member, comprising; 
a housing including a tapered outer surface; 

one or more grooves formed in the tapered outer surface; and 
solid lubricant retained in one or more of the grooves; 

wherein the depth of the grooves is in a range of between about 10 and 50 microns. 

30. A self-lubricating expansion mandrel for expanding a tubular member, comprising: 
a housing including a tapered outer surface; 

one or more grooves formed in fee tapered outer surface; and 
solid lubricant retained in one or more of the grooves; 

wherein fee solid lubricant retained in ~xie or more of the grooves comprises a thermo-sprayed coating. 

31. A self-lubricating expansion mandrel for expanding a tubular member, comprising: 
a housing including a tapered outer surface; 

one or more grooves formed in fee tapered outer surface; and 
solid lubricant retained in one or more of fee grooves; 

wherein fee depth of the grooves is in a range of between about 50 and 150 microns. 

32. A self-lubricating expansion device for expanding a tubular member, comprising: 
a housing including a tapered outer surface; 

one or more depressions formed in the tapered outer surface; and 
a lubricant supply chamber in fee housing; 

a conduit from fee lubricant supply chamber to one or more of fee depressions; and 

means for forcing lubricant from fee lubricant supply chamber trough the conduit to one or more of the 

depressions. 

33. The self-lubricating expansion mandrel of claim 32, wherein the one or more depressions comprise 
circumferential grooves. 

34. The self-lubricating expansion mandrel of claim 32, wherein the depressions comprise axial 
grooves. 

35. The self-lubricating expansion mandrel of claim 32, wherein fee depressions comprise a pattern of 
grooves with both an axial and a circumferential component 
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36. The self-lubricating expansion mandrel of claim 35, wherein the pattern of grooves comprises a 
textured surface. 

37. A self-lubricating expansion device for expanding a tubular member, wherein the interface 
between the expansion device and the tubular member, during the expansion process, includes a leading 
edge portion and a trailing edge portion, comprising: 

a housing including a tapered outer surface; 

one or more first depressions formed in the leading edge portion of the tapered outer surface; and 
a lubricant supply chamber in the housing; 

a conduit from the lubricant supply chamber to one or more of the first depressions; 

means for forcing lubricant from the lubricant supply chamber trough the conduit to one or more of the 

depressions; 

one or more second depressions formed in the trailing edge portion of the tapered outer surface; and 
a solid lubricant provided within one or more of the second depressions. 

38. The self-lubricating expansion mandrel of claim 37, wherein one or more of the first and second 
depressions comprise circranferential grooves. 

39. The self-lubricating expansion mandrel of claim 37, wherein one ormore of the first and second 
depressions comprise axial grooves. 

40. The self-lubricating expansion mandrel of claim 37, wherein one or more of the first and second 
depressions comprise a pattern of grooves with both an axial and a circumferential component 

4 1 . The self-lubricating expansion mandrel of claim 40, wherein the pattern of grooves comprises a 
textured surface. 

42. A method of lubricating the interface between and expansion device and a tubular member during 
an expansion of the tubular member using the expansion device, wherein the interface between the 
expansion device and the tubular member comprises a leading edge portion and a trailing edge portion, 
comprising: 

injecting a fluid lubricant into the leading edge portion; and 
providing a solid lubricant in the trailing edge portion. 

43. A system for lubricating the interface between and expansion device and a tubular member during 
an expansion of the tubular member using the expansion device^ wherein the interface between the 
expansion device and the tubular member comprises a leading edge portion and a trailing edge portion, 
comprising: 

means for injecting a fluid lubricant into the leading edge portion; and 
means for providing a solid lubricant in the trailing edge portion. 

44. A method of lubricating toe interface between and expansion device and a tubular member during 
an expansion of the tubular member using the expansion device, wherein the interface between the 
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expansion device and the tubular member comprises a leading ed? - - portion and a trailing edge portion, 
comprising: 

providing a supply of a fluid lubricant within the expansion device; and 
injecting the fluid lubricant into the leading edge portion. 

45 . A system for rubricating the interface between and expansion device and a tubular member during 
an expansion of the tubular member using the expansion device, wherein the interface between the 
expansion device and the tubular member comprises a leading edge portion and a trailing edge portion, 
comprising: 

means for providing a supply of a fluid lubricant within the expansion device; and 
means for injecting the fluid lubricant into the leading edge portion. 

46. A method of lubricating the interface between and expansion device and a tubular member during 
an expansion of (he tubular member using the expansion device, wherein the interface between the 
expansion device and the tubular member comprises a leading edge portion and a trailing edge portion, 
comprising: 

providing a supply of a solid lubricant on the expansion device within the trailing edge portion. 

47- A system for lubricating the interface between and expansion device and a tubular member during 

an expansion of the tubular member using the expansion device, wherein the interface between the 

expansion device and the tubular member comprises a leading edge portion and a trailing edge portion, 

comprising: 

means for providing a supply of a solid lubricant on the expansion device within the trailing edge portion. 



21 

GEANDERTES BLATT (ARTIKEL 19) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
O^LURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

J^^LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



